Med., Tohoku Univ. Sch. Med., Sendai, Japan. Jap. J. Med., 1963 A new method was presented for the measurement of extrahepatie collateral (shunted) blood flow in liver cirrhosis. Per cent extrahepatic shunt averaged 14 per cent. The result was almost the same as that obtained bythe previous method of the author. The extrahepatic collateral (shunted) blood flow calculated from the per cent extrahepatic shunted and the portal blood flow averaged 45 ml.[nfm/ m S, and was considerably lower than the intrahepatic shunted blood flow. The relationship between the extrahepatic collateral (shunted) blood flow and clinical findings and laboratory tests was also described. 1501. Conduction of cardiovascular sound along arteries. J. J. FARBER and J. H. PORWS, Univ. Western Ontario 95 London, Ont., Canada. Circulat. Res., 1963 The velocity of transmission of the second heart sound through the thoracic aorta of dogs was found to be 5.7 msec--about the same as the pulse wave velocity. The sound transmission was greatly attenuated by placing a clamp round the artery which prevented transverse vibration of the artery wall without impeding the blood flow. It was concluded that most of the sound energy is transmitted in a mode exactly analogous to the transmission of the pulse wave. Bio-Med. Engng., 1964 An instrument for automatic measurement of the electrocardiographic lead tensors in a human torso model has been developed. Potential is measured and recorded at 427 points on a sphere within the model and from these data the spherical harmonics of the potential function and the components of the lead tensors are computed. The system can also be used for general purpose potential measurement in small electrolytic tanks. A stepping motor drives a radial arm in elevation and azimuth and a probe suspended vertically from the arm dips into the neck of the model. The potential is measured by two servodriven bridge circuits and is simultaneously recorded on a strip chart and entered in numerical form on punched cards. Scale expansion is available when measuring fields of low gradient. Heart J., 1964 The precordial low-frequency vibrocar/diogram was studied in aortic insufficiency and comt~ared with those in hypertension and normal subjects./There were definite relationships between the low-frequency vibrocardiographic patterns and the severity of aortic insufficiency. In addition, this method might be useful for differentiating an apical diastolic murmur in aortic insufficiency from that in mitral stenosis, which has often been difficult by auscultation or even by phonocardiogram.
HEART, MEASUREMENT & RECORDING

The Q wave in L HI
Some recent aspects of electrocardiography. A.
SCHOTT, "Hestia", West Common, Gerrards Cross, Bucks., England. Postgrad. Med. J., 1964 1507. Damping of sound on the chest surface. J. J.
FABER, Dept. Biophys., Univ. W. Ontario, London, Canada. Circular. Res., 1963 1508. Thermodilution method of determination of ventricular volume in man. H. KREUZER, B. BOSTROEM and F. LOOGEN, I. Med. Klinik, Med. Aead., Dtisseldorf, Germany. Z. ges. exp. Med., 1963 1509. Audin-frequency monitor for demonstrating electrical activity in heart. F. KAVALER and S. Ross, Physiol. Dept., Downstate Med. Ctr., State Univ., New York, Brooklyn, N.Y., U.S. A. J. appl. Physiol., 1963 A. J. appl. Physiol., , 18, 1011 A. J. appl. Physiol., -1012 Anesthesiol., Tokushima Univ. Hospital, Tokushima City, Japan. Kokyu to Junkan (Respiration & Circulation), 1963 An apparatus and method of measurement of ventricular contractile force in large animals are introduced in detail in the paper. A strain gauge arch technique, primarily introduced by Boniface and his associates in 1953, was modified for more accuracy and more ease of practical application by the authors. A small transducer (strain gauge arch) having two strain gauge coils as its parts, acts as two arms of a Wbeatstone bridge circuit. Changes in magnitude of electrical resistances in those coils, elicited from the deformation of the transducer caused by the rhythmic contraction of heart muscle, produce changes in electrical potentials at the outlets of the bridge circuit. These changes are amplified and recorded using direct current amplifier or carrier type amplifier and pen writing oscillograph. Changes in electrical resistance of a strain gauge coil induced by temperature changes are well compensated by simultaneous use of another strain gauge coil as a dummy gauge in the transducer. Physiol., 1963 Physiol., , 205, 1235 Physiol., -1240 1514. Work and the heart: anticipation and ergonometry. F. GOLDNER and R. E. BURR, Vanderbilt Univ.
Hosp., Nashville, Tenn., U.S.A. Amer. J. reed. Sci., 1963, 246, 98/192-105/199 . (R2098) A summary is given of the energy expenditure involved in various activities. A cardiac work evaluation clinic and methods of measurement are described. \~1515. On-line computation of cardiac output from dye dilution curves. H. H. HARA and J. W. BELLWLLE, Beckman/Berkeley, Richmond, Calif., U.S.A. Circulat. Res., 1963 A general-purpose analogue computer was programmed to generate a "corrected" dilution curve. This was done by making it follow the uncorrected output of the cuvette densitometer until it fell to 0-4 of the peak output, and then generating the exponential which had the same height and slope as the uncorrected curve at this point. Physiol., 1963 Physiol., , 205, 1232 Physiol., -1234 These experiments were designed to determine if the location of eetopic ventricular stimulation influences ventricular performance. Heart block was produced in dogs by ligating the A-V bundle. Small bipolar electrodes were implanted in the apex, high lateral wall, and posterior septal region in six dogs. Several days after recovery dye dilution cardiac outputs femoral arterial, and right atrial pressures were measured while stimulating from each of the three sites at varying rates between 60 and 240 beats/rain. Mean cardiac outputs from stimulation at each of the three sites were similar and their 95 ~ confidence intervals overlapped. Mean systemic pressure did not change significantly with frequency or location of ventricular stimulation. The experiments suggest that the pathway of ventricular activation does not affect venticular function in complete heart block.
HEART, INDICATOR DILUTION 1518. Detection and measurement of experimentally produced aortic regurgitation by means of indicatordilution curves recorded from the left ventricle. E. ARMELIN, L. MICHAELS, H. W. MARSHALL, D. E. DONALD, R. J. CHAPMAN and E. H. WOOD, Mayo Clinic, Rochester, Minn., U.S.A. Circulat. Res., 1963, 12, 269-290. (R2070) In dogs dye was injected into the aorta. The area under the dilution curve recorded from the left ventricle, expressed as a fraction of the area under the curve from the femoral artery, provides an estimate of regurgitant flow as a fraction of net forward flow. This estimate had a correlation coefficient of 0.9 with one derived from recordings of the pressure difference between aorta and left ventricle during diastole and the resistance of the aortic valve to back flow as measured at necropsy. Recommendations are made on the positioning of the catheter in the left ventricle and the timing of the dye injection. 1519. La eardio-angiographie par ponetion transeutan6e du ventricule gauche. G. CA~ARDJIS, C. HA~, J. J.
Llvxo and M. MAILLEFER, Inst. universitaire Radiologie, Lausannei Switzerland. Ann. Radiol., 1963, 6, 671-681. (R2004) La cardioangiographie par ponction transcutan6e du ventricule gauche a g6n6ralement mauvaise presse. La m6thode est pourtant simple et pas particuli6rement dangereuse si on respecte une technique rigoureuse; elle foumit des renseignements tr6s pr6cieux dans certaines indications qui sent discut6es de mani~re detaill6e et illustr6es de quelques exemples.
Cardio-angiography by transcutaneous puncture of the left ventricle has generally a bad reputation. The method however, is simple and not particularly dangerous if a careful tenchique is followed; it gives very useful information in certain indications, which are ber~ discussed in detail and illustrated by some examples.
HEART, DEFIBRILLATORS 1520. BioMed. Engng., 1964, BME-H, 24-28 . (R1981) An instrument is described for recording the fetal heart rate using a microphone strapped onto the abdomen. Special precautions have been taken to reduce the effects of extraneous noise received by the microphone. The electronic system incorporates a narrow passband amplifier, a rapidly responding automatic gain control circuit, and a ratemeter in which the intervals between successive pulses are compared so that pulses which are un~kely to be genuine can be disregarded. The equipment is suitable for operation by nontechnical personnel, and has been used regularly in a maternity hospital for a period of eighteen months. Bio-Med, Engng., 1964 Certain obstetrical problems in labor affecting the unborn baby may result in death of the baby before and after birth or may be responsible for brain damage disorders. Because these problems occur frequently, it is necessary to evaluate fetal well-being as closely as possible in labor. The use of the fetal heart rate as an indication of the fetal condition in labor is discussed and the necessity for constant monitoring of the fetal heart rate is emphasized. The special problems associated with monitoring in labor are noted. A fetal phonocardiotachometer is described which operates with an acoustic signal to noise ratio of + 3 dB after filtering to monitor heart rate over a range of approximately 70 to 210 beats/rain. It will follow a maximum rate of change of rate within this range of six beats/min/per sec. So far over 300 cases were followed with the instrument. Exp. Neurol., 1963 Electrodes were chronically implanted into the prepyriform cortex of adult cats. Recorded spontaneous activity of this structure was subjected to statistical spectral analysis with the aid of computers. The prepyriform output was examined by power spectrum analysis which revealed that the spectra of most cats could be characterized as unimodal with a dominant frequency component around 40 c/s. Spectral analysis of simultaneous tracings from different parts of the prepyriform cortex disclosed that the dominant signal was similar at all recording loci and that a single record was representative of the cortex as a whole. Several samples of prepyriform activity were taken from six cats while they performed a simple learned food response. The acoustic reflex is a regulator, which is thought to act as a protective mechanism in limiting the magnitude of high level sounds before they reach the cochlea. The reflex was studied via measuring the variation of the mechanical input impedance to the ears of human subjects. The auditory system was stimulated with high intensity white noise.
Step responses were studied, and the system was shown to be nonlinear in that response characteristics were dependent upon the sign of the velocity. A pieccwise linear model was derived from the transient response. By using external feedback, the system was rendered oscillatory. Otolaryngal., 1964 A new technique of loudness balance test is described. It is based on the method of adjustment and employs two identical frequencies generated by two audiometers which are conducted into both ears alternatingly, two per second, without pause between the alterations. One of the audiometers is a B~k6sy automatic audiometer. While comparing the reference loudness in the normal (or better) ear with the abnormal loudness response of the diseased (or more affected) ear, the subject responds with push-button operation, monitoring the B6k6sy automatic audiometer, to the "just noticeably louder" and "just noticeably fainter" sound, which appears in the ear with abnormal loudness response. The response is recorded in the form of an oscillating line, the midline of which indicates the equal loudness level. J. Physiol. & Pharmacol., 1964, 42, 199-207 . (R1868) Forty-six adult male subjects have been exposed to strong vestibular stimulation produced by controlled cyclic nodding of the head while being rotated in the horizontal plane on a turntable at constant angular velocity. Forearm blood flow was measured with a mercury-in-rubber strain gauge plethysmograph standardized against a conventional plethysmographic technique. There was wide variability among the subjects in the amount of vestibular stimulation needed to cause nausea just short of emesis. Motion sickness, when unequivocal, was accompanied by increased blood flow in the forearm and nearly always by an increase in the circumference of the forearm when venous flow was not occluded. Resistant subjects, in whom motion sickness was either minimal or not apparent, showed either no increase in forearm blood flow or increases that were equivocal. It is concluded that increased muscle blood flow may now be added to antidiuresis, nausea, pallor, and sweating, as a physiological response common to the vasovagal syndrome and to motion sickness caused by vesticular stimulation. A possible explanation of the results and their relation to aviation are discussed. The author reports on a newly developed transducer "ultrasonolux'" for ophthalmologic ultrasonography. In spite of the small diameter of the crystal a satisfactory focusing of the sonic waves is achieved by means of an acoustic lens. Installation of the transducer in a piacryl optic permits the observation of the fundus during ultrasonic examination by means of an electric ophthalmoscope; the position of the sonic ray at the fundus is marked and can be adjusted as required. Thus also smaller loci at the fundus--mainly in order to demonstrate or exclude tumour tissue--pseudo-tumours of the macula and prominences and excavations of the papilla can be exactly examined and diagnosed by ultrasonography. Nach einem Vergleich der Aussagefiihigkeit der eindimensionalen Zackenschrift-(Zeit-Amplituden-) Methode mit der zweidimensionalen Fliichenschnitt-(Zeit-Intensitiits-) Methode wird der ersteren gegenw/irtig der Vorzug gegeben. Die Aussagesicherheit der eigenen Untersuchungsmethodik konnte durch konstruktive Verbesserungen der Geriite und vor allem der Schallk6pfe wesentlich erh6ht werden. Wasservorlaufstrecken und Schatlk6pfe mit optischem Einblick erweitern die AussagemOglichkeiten erheblich. Technische Hilfsmittel erlauben dem Untersucher, die Bedienung der Gesamtanlage wiihrend der Untersuchung allein vorzunehmen. Ein satzm6glichkeiten f/dr das Verfahren werden zur Zeit vor allem bei Ablatio retinae (et chorioideae), Nachweis und AusschluB intraokularer Tumoren, Tumorablatio, intraokularen Fremdkfirpern, Korpuseinblutungen und Korpostriibtmgen gesehen, wobei auf die Aussagesicherheit und die differentialdiagnostischen Schwierigkeiten eingegangen wird. Die Methode steht erst am Anfang einer--allerdings hoffnungsvollen--Ent wicklung. After an introductory survey of the ultrasonic-physical conditions in the normal human eye the author discusses the material-testing devices mostly used so far with regards to their technical characteristics and their mode of action. Basing on his extensive personal experiences the author states that some changes and new installations are necessary to obtain really useful devices for ophthalmological purposes. At present, several essential technical data of transducers and devices are not being declared by the producers. Measuring procedures are indicated because the devices have to be controlled for ophthalmological purposes. However, an adequate procedure for measuring the depth of penetration did not exist and had to be developed (oil-distance-measurement). The physical interrelations between frequency, focusing of the sound beam and resolving power, depth of penetration, attenuation and duration of the impulses result in focused transducers being used with preference. When comparing the results of the one-dimensional sawtooth recording (time-amplitude) method with the two-dimensional area section method (time-intensity) preference is at present given to the first one. The reliability of the results of the author's personal method of examination could be considerably improved by constructive improvements of the devices, mainly of the transducers. Water preuns, and transducers with optical eyepieces considerably expand the possibility of findings. By means of technical aids the examinator is able to operate the entire device alone during an examination. At present the procedure appears useful mainly in ablatio retinae (et chorioideae), demonstration and exclusion of intraocular tumours, tumour-ablation, intraocular foreign bodies, hemorrhages and opacity of the corpus. The reliability of the results and the differential--diagnostic difficu~lties are described in detail. The method is but the first step of a--hopeful--development. 1560. Objective visual field testing. R. M. COPENHAVER and G. D. BEtNHOCKER. Guildcraft, 1964, 38, 7-14 Ophthal., 1963 The experiments reported demonstrate that it is feasible to mount isolated mammalian retina as a membrane separating two fluid-filled compartments. While the retina was thus mounted, it was possible to record with microclectrodes the spontaneous activity of single ganglion cells and their response to the "on" and "off" of light stimuli. With gross electrodes placed on either side of the retina, light-evoked slow potentials were recorded which resembled the in vivo electroretinogram except that there was no evidence of a c-wave. Since the pigment epithelium was absent in this preparation, failure to record a c-wave is consistent with, and tends to substantiate, the conclusions of BROWN and WIESEL and NOELL that the c-wave is generated by the pigment epithelium. The a-wave proved much more durable than the b-wave when conditions of incubation Appl. Physiol., 1964 It is possible to record single muscle fiber and single motor unit potentials with a tungsten microelectrode inserted percutaneously (without discomfort) into human muscle. Potentials averaging 10-12mV, 2--4 msec in duration, have been recorded from such muscles as the gastrocnemius and pectoralis major. Firing of the motor units can be followed almost to a maximum isometric contraction without the action potentials being lost in a mass of other motor unit potentials. A technique has also been developed whereby the position of a microelectrode in a human muscle during isometric contraction can be controlled by means of a micro- Psychol., 1963 In this paper parallels were sought between nuclear physics and psychology, especially clinical psychology. A clarification of the role of indeterminacy in the two sciences was regarded as the main aim, with particular reference to similarities, and also to differences. Indeterminacy in both data-collecting and mensuration was regarded as the main similarity in that in both sciences the very act of observation or of mensuration changes its object, the thing it attempts to observe or to measure. It was shown that some of the indeterminacy was irreducible. However, it was also demonstrated that indeterminacy could be reduced by manipulating the mode of data collection. , 1963, 54, 177-192. (R1859) In an attempt to evolve a standardized injection technique, "Tensol" cement No. 7--a cold-settipg, all-acrylic cement--was found to be an excellent basis for the preparation of injection masses. By adjusting viscosity and working life of the injection masses, and selecting a suitable injection pressure, it has proved possible to inject predefined portions of the arterial system. To this end, a series of graphs has been produced showing: (1) the viscosity of injection masses in relation to laboratory temperature; (2) the diameter of the finest terminal branches of the cast in relation to injection mass viscosity, using a given injection pressure; (3) working life at various temperatures and with different amounts of added accelerator; (4) degree of volume and linear shrinkage on polymerization. An injection apparatus has been specially constructed to guarantee an even, controlled pressure. The injection masses prepared were standardized on injection of the vascular system of a large number of rabbit heads, and of the arterial system of the head in dogs, cats, monkeys, and guinea-pigs. These injection masses have also proved well suited to injections of the arterial system of extremities and to double and triple injections of organs such as kidneys, liver and lungs. The discussion includes a summary of advantages and disadvantages in those plastic injection masses previously used in corrosion anatomy. Pharmacol., 1964, 16, 125-128. (Rt865) The isolated trachea of the guinea-pig was stimulated electrically transmurally to give a biphasic response. The initial contraction was abolished by atropine and was rapidly succeeded by relaxation which was blocked by low concentrations of dichloroisoprenaline. The relaxation was also blocked by procaine, guanethidine, or by previous treatment of the animal with reserpine, but not with hexamethoninm. It was concluded that the effects of transmural stimulation were mediated by postgaaxglionic adrenergic nerves innervating beta receptors. 18, 1263-1265. (R2013) A system was developed to measure the streaming potential generated between the ends of a capillary by the flow of a fluid through the capillary. Zeta potential can be calculated from the streaming potential. Adequate sensitivity and reproducibility were achieyed by making special electrodes: silver wires plated in KC1 solution and embedded in agar, careful electrical shiedling, and provision for reversal of flow through the capillary to minimize electrode errors. The apoaratus was developed to measure streaming potentials generated by either Ringer's solution or blood in contact with capillaries made of different materials such as quartz, polyethylene, etc. An example of a determination using a quartz capillary is presented.
Probleme und Fortschritte der
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Technical notes on biological oxygen amperometry.
A. BERKENBOSCH and J. W. RIEDSTRA, Dept. Physiol., Univ. Leyden, The Netherlands. Acta physiol, pharmacol. neerl., 1963 1639. An automatic energy switch in photosynthesis. MITCHISON and SWANN (1954a, b) is described for determining the resistance to deformation of the red cell membrane, at various regions over the cell, and for determining the pressure gradient across the cell wail. It requires a measure of the pressure needed to suck a portion of the cell into a micropipette. The resistance to deformation of crenated cells was less than that of biconcave discs and of hypotonically swollen red cells, and in crenated cells there was no significant pressure gradient across the cell wall. The resistance to deformation of the crenated cells was therefore attributed to pure bending of the membrane. The resistance to deformation of the biconcave disc was the same at the rim as at the dimple region of the cell, and this was the same as that of the membrane of swollen ceils. It was higher than that of the crenated cells and an internal pressure of 2-3 mm H20, higher inside, was the same for discoid and for swollen cells. This increased resistance to deformation was attributed to a tension in the membrane. Since no difference in resistance to deformation was found between the rim and dimple region of the cell, there was no indication of mechanical differences between these two regions that could explain the unique shape of the normal red cell. Because no difference in resistance to deformation could be detected between the biconcave disc and the hypotonically swollen cell, nothing can be said about the relative contributions of rigidity and tension in the membrane as this shape change occurs. The changes in curvature of the membrane that occur during the shape changes of osmotic swelling would require an increase of internal pressure of less than 1 mm H~O, which might not have been detected by the method used. However, there are many difficulties in explaining the sequence of shapes as equilibrium configurations in terms of internal pressure alone, and other forces on the membrane, not yet recognized, are probably acting. When the membrane is stretched, as in cells reaching the spherical shape by osmotic swelling, an abrupt increase in rigidity or tension of the membrane occurs as the resistance to deformation increases very many times and the internal pressure of the cell probably rises to high values. Hemolysis follows this abrupt change in the membrane, though it is not coincidental. 
R-~0
R-~oo Anti-static treatments such as application of surfactants and blending with rayon on carpet and conductive footwear are effective in lowering [Vbw] . The maximum potential of our body of 3 kV by walking with highly insulated foot-wear, the full capacity of the body of 90 pF in standing on one leg and the rubbing area of 150 cm 2 give the charge density of 5"4 esu/cm 2 which is of the order of corona density of 8'4 esu/cm 2 on a paraUel-plate condenser, suggesting that the corona discharge between carpet and foot-wear is responsible for such high density of charge in our body. When we reflect upon the fact that, for a highly insulated human body of the capacity of 110 pF in standing on both legs to experience electric shock on the finger tip, body potential of at least 5 kV is needed, there will be no such danger provided the room air temperature and humidity are not lower than the values used in this experiment. If otherwise, any footwear such as leather-soled shoes may conduct the generated charge to raise the body potential above the danger mark. 1644. Intercellular electrical coupling at a forming membrane junction in a dividing cell. R. F. ASHMAN, Y. KANNO and W. R. LOEWENSTEIN, Dept. Physiol., Columbia Univ., New York, N.Y., U.S.A. Science, 1964 Science, , 145, 604-605. (1916 1645. Periodicity and boundedness of solutions of generalized differential equations of growth. W. R. UTZ and P. E. WALTMAN, Dept. Mathematics, Univ. of Missouri. Bull. math. Biophys., 1963 1646. The equations of growth. P. E. WALTMAN, Sandia Corp., Albuquerque, New Mexico, U.S. A. Bull. math. Biophys., 1964 An application of a bifurcation theorem shows the existence of periodic solutions of a system of differential equation used to describe competition between two species. It is then shown that the results are more general than those previously established.
BIOLOGY IN GENERAL
1647. Int. Sci. & Technol., 1964 Cold slows the tempo of life's processes. But cold--or rather its consequences--can also extinguish them if not carefully employed. The principal villain is the freezing of living matter's most common constituent--water. Cell injury from ice formation is not so much a matter of mechanical crushing; rather, it is the consequence of withdrawing water from the cells and their surroundings. The concentrated salts and other constituents that remain do the damage. To avoid injury, two approaches are being attempted: to control cooling so as to keep the ice crystals as small as possible or outside the cells; and to protect the cells by additives that inhibit ice formation until the cells have reached preservation temperature. By these techniques a variety of cells, organisms, tissues, organs, and even whole complex animals have been partially or wholly frozen and returned to life. But cryobiology is not solely concerned with preserving living ceils. Freeze-drying by sublimation of ice is an effective way to preserve foodstuffs. Freeze-killing of unwanted living tissues is the basis of a new form of surgery. Given the help of the physical sciences, the cryobiologist may yet unveil the basic processes of life. 1650. The spectrochemieal analysis of biological material. Analyt. Chem., 1964 An automatic sampling mechanism is described which, in conjunction with a modified Beckman DK-2 spectrophotometer, can periodically collect gas samples from 10 separate atmospheres and obtain a .record of the ammonia concentration in each. Through the action of the mercury pump, samples are drawn sequentially into a 10-era silica cell and the absorbance of each at 204.3 m~ is recorded. Each sample is then returned to its source in a manner which minimizes disturbance of the atmosphere being sampled. The instrument described has been successfully used to follow the generation and distribution of ammonia from fungicide formulations in fruit containers. Res., 1963, 14, 867-873. (R2005) An endotracheal flow divider is described which permits sheep to inhale via the nasopharynx and exhale through an expiratory valve at the level of the trachea. The techique is applied to the measurement of oxygen consumption in feeding sheep, and results are reported which show that preservation of air flow through the nasopharynx eliminates the disturbances to respiratory pattern and feed intake associated with intubation techniques which by-pass this region. Behav., 1964 1671. An intraeellniar coaxial mieroelectrode---Its construction and application. T. TOMITA and A. KANEKO, Dept. Physiol., Keio Univ. Sch. Med. Jap. J. Med. Electron. Biol. Engng., 1964 In the study of electrical properties of the cell membrane several kinds of microelectrode arrangements have been used to observe the effect of extrinsic current on the membrane potential. When the cell under study was invisible, however, the only choice was to use either a single pipet for both current and recording, or a double-barrelled microelectrode: one barrel for current, and the other for recording. A problem in either common or separate case is the difficulty of eliminating the effect of resistive coupling between the current and recording systems. The pencil-type coaxial microelectrode, which was primarily designed for simultaneous intra-and extracellular recording, was remodelled to overcome this difficulty by making its outer pipet small enough (0.5Ix at the tip) to penetrate into a single cell together with the inner pipet which was made less than 0.1~t at the tip. The resistive coupling was negligible when the inner pipet protruded by a few microns out of the tip of the outer pipet. Because of the fineness of the electrode, it proves difficult to adjust the tip distance between both pipets visually under a microscope, but this could be done electrically. Fertility & Sterility, 1964 An automatic system for the continuous measurement of the basal temperature of the human female is described. The system consists of a continuously transmitting subminiature radio temperature telemeter inserted in the vaginal vault and a continuously receiving radio receiver and a recorder. The transmitter is of such low power consumption that a subminiature battery operates the transmitter for periods of up to a year. The battery is an integral part of the transmitter, the range of which is about 4 feet. The entire transmitter unit is small enough to be mounted on the rim of an arcing spring vaginal diaphragm from which the dome has been removed. Elec. Engng., Tokyo Univ., Tokyo, Japan. Jap. J. Med. Electron. Biol. Engng., 1964 From the standpoint of medical electronics, self-organizing systems have two important aspects. First, it is closely related to nervouw system and such researches as the theory of thought processes and "perceptron"are based on the hypothetical anatomy and physiology of nervous system. Secondly, it is sometimes desirable to adopt the idea of self-organization in designing information processing machines such as an ECG pattern recognizer and an automatic diagnosis machine, because, if they are self-organizing, they can develop themselves into the more efficient ones, the more data are collected. In the latter case, the actual functions of nervous system need not be exactly simulated, but it is better to choose the most suitable self-organizing method according to the structure of the machine. In this survey, however, emnhasis is placed on the application of nervous selforganization. The Caianiello's theory of thought processes and one of its special applications, "perceptron" which is a model of visual perception and pattern recognition are explained in detail. The natural frequency too= ~/(to2+ct z) is shown to represent the product of the rate constants for insulin production due to added glucose and for glucose utilization due to insulin action. On the basis of measurements on over 750 persons, it is suggested that the value of too can be used to distinguish normal from diabetic persons more closely than any other parameter. 1701. An electrical analogue for the study of tissue saturation processes with oxygen and inert gases. N.T. S. EVANS, P. F. D. NAYLOg, Medical Res. Council, Hammersmith Hosp., London, England. Phys. in Med. Biol., 1964 A resistance-capacity analogue machine for the study of the saturation and desaturation of tissues with oxygen and inert gases is described. Two types of deviation from saturation time courses of exponential form are found, and the occurrence of these depends upon the blood flow rate in relation to the geometrical arrangement of capillaries in the tissue. The difference between the effects of parallel and antiparallel blood flow in adjacent capillaries upon the saturation time course is shown. The relevance of the results to the estimation of regional blood flow in tissues from saturation time courses is discussed. Res. Lab., Utica, N.Y., U.S. A. Amer. Heart d., 1964 A mathematical model of impulse propagation in a nonuniform two-dimensional system was prepared as a program for a digital computer. The model exhibited self-sustained turbulent activity having many similarities to atrial fibrillation. The activity was not the result of fixed impulse generators or circuits, but was sustained by irregular drifting eddies, which varied in position, number, and size. Increasing the refractory neriods while retaining nonuniformity resulted in arrest of activity. Restoration of absolute uniformity resulted in periodic activity characterized by fixed reentrant circuits without obstacles. Reduction of the area of the model altered the self-sustained activity in the direction of a-'rest, and the creation of internal obstacles resulted in a periodic circus movement flutter. The bahaviour of the model suggests the formulation of a "fibrillation" number, similar in concept to the Reynolds number related to turbulence in fluid flow. Lond., 1963 Samples of spores of Bacillus subtilis were freeze-dried from certain carbohydrates. This procedure gave a marked protection from gamma irradiation. Freeze-drying from water did not give a significant effect. Subsequent work revealed a similar protective effect with Escherichia coli after freeze-drying from glucose. 1706. Radioprotection by aeelimitization to cold. R. GHYS, Univ. Dept. Biochemistry, Quebec, Canada.
INSTRUMENTATION--SPECIFIC
Nature, Lond., 1963 Male rats were acclimatized to cold by keeping at 54-1~ for one month prior to irradiation by cobalt-60 "r-rays. The irradiation was done at 23 4-I~ and subsequently the rats were kept at this temperature. Results are given for chronic irradiation (10-12rad/hr), acute irradiation (15 rad/min) and cold chronic irradiation. The results show that the relative biological effectiveness of the v-irradiation. The results show that the relative biological effectiveness of the "r-irradiation at 10-12 rad/hr is about 70 Yo of that of the acute irradiation, and the efficiency of the chronic irradiation is reduced by about one half in cold-acclimatized rats. If the animals are returned to room temperature before irradiation, the radioprotective action of cold acclimatization remains at a maximum of about one week and then diminishes slowly. was verified that some fundamental concepts in neurophysiology are equivalent and/or analogous to those in the theory of servomechanism. Starting from these common base, linear and nonlinear stochastic processes to describe the masspotential activity in the brain neighbouring to the leading electrodes were obtained. They are also equivalent to those for describing the behaviour of servosystems. Here, the response of masspotential system in the brain elicited by such unit impulses as a single one, double one, triple one and so on are essentially important, because they represent the brain "activity", which is an extension of the "excitability" in physiology and analogous to the "proportional gain" of a servosystem. 1709. The medical control of the nuclear workers. E. Energia Nucleare (Italy), 1963 , 11, 263-267. (1990 1710. Function of fingers as final control elements.
STRAMBI.
Z. YAMASHITA, Dept. Mechan. Engng., Inst. Industr.
Sci., Univ. Tokyo, Tokyo, Japan. J. Soc. lnstrum. & Control Engrs. (Japan), 1963 It is difficult to fully automatize the materials handling process which is contained in many industrial processes. Although it needs devices that can operate in three dimensions, they have scarcely been investigated. Some basic information to construct such devices is presented in this paper. As human fingers seem to be the best model, the author analysed their function from the viewpoint of degree of freedom. The relations between fingers and objects are classified and the fundamental relations are selected out. Then, how the increase of the degree of freedom effects the function of fingers is analysed. Its results are given in chart. This chart is named "capability chart" by the author. A formula is introduced to estimate the function of fingers relating to their number and degree of freedom, and a calculated example is given. The results are as follows; the function of fingers becomes higher as their degree of freedom increases to some extent. When the degree becomes some number, the increase of the function is little, then one finger is added, the function increases as before.
